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@ Radio phone composable of separate modules. 

@ The present invention relates to a radio phone 
composed of separate modules, comprising a 
basic module (1) and at least one additional 
module (2 or 3) detachably plugged thereto. The 
basic module (1) comprises at least the compo- 
nents and functions which are common to 
phones operating both in analogue and digital 
mode. The additional module (2 or 3) includes 
the main part of the electrical circuits required 
in transmitting and receiving an analogue or a 
digital signal. The phone operates as a 
single-mode phone when one of the additional 
modules (2 or 3) is plugged into the basic 
module (1), and as a dual-mode phone when 
both the first additional module (2) and the 
second additional module (3) have been 
plugged into the basic module (1). 
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The present invention relates to a radio phone 
composable of separate modules, comprising a basic 
module and at least one additional module detachabiy 
plugged thereto. 

5 

BACKGROUND OF THE INVENTION 

The subscriber numbers of mobile phone net- 
works increase strongly every year; consequently, 
the capacity of analogue mobile phones is coming to 1 o 
an end in several countries in the course of the next 
few years. In addition, the analogue networks are fre- 
quently national. In order to solve the problems relat- 
ed to capacity and inter nationality, a general Europe- 
an GSM mobile phone network is being implemented. 15 
The GSM network is the first fully digital mobile phone 
network. Digital mobile phone networks are being es- 
tablished also in the US. 

Installing new digital networks takes several 
years. Starting of a GSM network will begin in capitals 20 
and will gradually spread to form a network which cov- 
ers the whole Europe. In the transition period, an ex- 
isting analogue mobile phone network operating in 
the same frequency range can be used in parallel with 
the new digital network. Analogue networks operating 25 
in Europe in the same frequency range include NMT- 
900 in the Nordic countries and TACS in Britain. In the 
USA, the analogue AMPS network operates in the 
same frequency range, and the coming digital CDMA 
network as well as the dual-mode network. 30 

In the analogue network the mobile phone re- 
ceives and transmits an analogue signal; respective- 
ly, in the digital network, a digital signal. Thus, mobile 
phones provided for an analogue network cannot as 
such be used in digital networks of the same frequen- 35 
cy range, and vice versa. Transition into new digital 
networks is almost indispensable since the analogue 
networks are overloaded. On the other hand, the new 
network is not very large at the very beginning, so that 
a parallel use together with the existing analogue net- 40 
works would be desirable. 

The problem of two networks can be solved in 
that a so-called dual-mode phone is specified which 
is able to operate both as a digital and an analogue 
phone. The dual-mode phone selects automatically 45 
either of the modes of operation to conform to the 
base station environment. For instance, in the future 
US dual-mode system this kind of phone is a neces- 
sity because also in digital mode, the paging channel 
traff icing is carried out in the channels of the AMPS so 
system. In the digital systems as such, the dual-mode 
phone facilitates the transition period. 

The dual-mode phone is larger in size and in 
weight than the single-mode phone so that it is unnec- 
essarily bulky to carry when the user is located clearly 55 
in the range of operation of either the analogue net- 
work or the digital network. In the city centres where 
the analogue network is crowded, it is convenient to 



use the digital network, and in suburban areas where 
digital networks have not been initially installed, the 
analogue network has to be used. 

SUMMARY OF THE INVENTION 

The object of the invention is to provide an appa- 
ratus to be operable both in the form of single-mode 
and dual-mode phone. The phone would-be operable 
in the current wide analogue network range in the 
form of a small-sized analogue phone, and in a crowd- 
ed city area in the form of a small digital phone. It is 
expedient to use the phone as a dual-mode phone in 
areas in which the analogue and the digital networks 
overlap and when moving somewhat across a border- 
line of one of the networks into an area of another net- 
work because the phone automatically picks the 
mode of operation according to the services avail- 
able. For instance, when moving beyond the cover- 
age area of the digital network to an area where an 
analogue network already exists, the phone automat- 
ically shifts to the analogue mode of operation. 
(^Accordingto thepresent Invention the7e"ispr6vid^i 
ed a radio telephone capable of dual-mode operation, 
J com prising a basic module including circuitry com- 
mon to the operation of the telephone in both modes, 
a first supplementary module including circuitry for 
processing signals characteristic of a first mode of op- 
eration, and a second supplementary module includ- 
ing circuitry for processing signals characteristic of a 
second mode of operation, wherein at least one of the 
^f irst and second supplementary modules may be de- 
\tachable coupled to the basic module such that the 
^telephone is operable in the first and/or second^ 
rmodes according to which of the first and second sup-^ 
plementary modules is coupled to the basic module! 

A telephone in accordance with the invention is 
[thus operable in a first mode when the first supple- 
mentary module is in place, and in a second mode 
when the second subsidiary module is in place. A 

r dual-mode of operation is possible if both the supple-/ 
mentary modules are present. / 



— p> The first mode may correspoWtoaiT analogue-, 
mode or operation and the second mode to a digital J 
mode of operation. Alternatively, the two modes of op^j 
"eration may relate respectively to different digital sys-r* 
terns, e.g. a time division multiple access (TDMA) sysj 
tern and a code division multiple access system 

(CDMA).T~ 

In the dual digital mode embodiment the first sup- 
plementary module includes circuitry for processing 
digital signals associated with a first radio telephone 
system, and the second supplementary module in- 
cludes circuitry for processing digital signals associ- 
ated with a second radio telephone system. 

In the analogue-digital dual-mode embodiment 
the first supplementary module includes circuitry for 
processing analogue signals associated with an ana- 
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logue radio telephone system, and the second sup- 
plementary module includes circuitry for processing 
digital signals associated with a digital radio tele- 
phone system. 

One of the supplementary modules may be pro- 
vided integrally with said basic module. In this case 
the dual-mode of operation is enabled by attaching 
the other supplementary module to the basic module. 

Alternatively, both said first and second supple- 
mentary modules respectively may be detachably 
coupled to the basic module. In this case either mode 
of operation may be enabled by attachment of the cor- 
responding supplementary module. Suitably, one of 
the supplementary modules may be detachably cou- 
pled to the other supplementary module so that when 
both supplementary modules are attached, dual- 
mode operation is enabled. 

Thus it can be seen that a telephone in accor- 
dance with the present invention offers maximum 
flexibility in view of the different telephone systems 
available, wherein the user can render the telephone 
operable on a particular system by attaching the ap- 
propriate supplementary unit to the basic module of 
the telephone. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is described more in detail in Fig- 
ures 1, 2 and 3 which according to the invention pres- 
ent schematically various embodiments of the mobile 
phone composed of separate modules. Also Figure 4 
shows more in detail the contents of the separate 
modules. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

^Figure 1 demonstrates according to the invention^ 
a structural example of a mobile phone composed of 
(separate modules. The phone includes a basic mod- 
Cule 1, a first additional module 2, a second additional 
V^module 3, and a battery 4. -The basic-mod ule t iri^ 
cludes-at least the components and functions which 
are common to phones operating both in analogue 
and digital mode, such as a keypad, a display and 
their control electronics, a microphone, an earpiece, 
audio amplifiers, an antenna, a duplex filter, a micro- 
processor, and a potential subscriber identity module 
(SIM). The first additional module 2 includes the main 
part of the circuits required in transmitting and receiv- 
ing an analogue signal, such as the RF and IF com- 
ponents for the analogue receiver, an analogue trans- 
mitter, and a modem-transmitting andreceivingana^ 
logueslg_ nal data.\ The second additional module 3 in- 
cludes the main part of the circuits required in trans- 
imitting and receiving a digital signal, such as the RF 
and IF components for the digital receiver, a digital 
tra^isjrnjtte^jmj^ com- 
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jponents characteristic for digital operation, such as a 
Y demodulator, an equalizer, a digital modulator, an en- 
coder and a decoder of the traffic and control channel, 
a speech encoder, and an echo suppressor. Part of^ 
lhe~above-mentionecl operatiorisTand circuits of the 
additional components may also be included in the 
basic module if they can be common to the analogue 
and digital modes. For instance, the synthesizer in the 
RF components can be included in the basic module. 
The basic module may also include parts, the mode 
of operation of which can be shifted to conform to the 
mode which is being in operation. For instance, the 
transmitter can be constructed to act in conformance 
with the requirements of either the analogue or the 
digital operation. In other words, the list of the opera- 
tions including different components is not binding 
and the contents and functions of the different mod- 
ules have been described more in detail in association 
with Figure 4. In addition, the phone includes a battery 
4 which can be a separate additional module or it may 
be included fixedly in the basic module 1, in the first 
additional module 2, or in the second additional mod- 
ule 3 1 

^Tn Figure 2 the first additional module 2 is fixed ly~ 
^included in the basic module 1, whereby the basic 
^module operates as an analogue phone. The second f 
\ additional module 3 can be plugged separately to the 
( phone, whereby the phone operates as a dual-mode 
! phone. In addition, the phone includes a battery 4 
which can be a separate additional module or be in- / 
eluded fixedly in the basic module 1 or in the second 
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additionahmodule 3.£~^ ~ZT7^ 
^ In Figure 3, the second additibnaTmodule 3 is fix-^ 
<edly included in the basic module 1, whereby the ba- 
sic module operates as a digital phone. The first ad- 
ditional module 2 may be attached separately to the 
phone, whereby the phone operates as the dual- 
^mode phone. In addition, the phone includes a battery 
r4 which can be a separate additional module or be in- 



\cluded fixedly in the^asjcjTiodule 1 or in the first ad^ 
ditionaljnodule.2.f 

Figure 4 shows more in detail the contents of the 
modules 1, 2 and 3. As earlier mentioned the basic 
module 1 includes components and functions, which 
are common for analogue as well as digital mode tel- 
ephones. One of these components and functions is 
the Subscriber Identity Module (SIM), which is a smart 
card, which includes the actual telephone number and 
is optional so that the telephone number is included 
in the basic module when the usage of a SIM is not 
wanted. By connecting the SIM card to the mobile tel- 
ephone (Mobile Equipment) it is activated and can be 
used as a Mobile Station. Other components and 
functions included in the basic module are the display, 
keyboard and their control logic, which all are includ- 
ed here in block 11, and the audio amplifiers 12, the 
earpiece or speaker 13, and the microphone 14. The 
central component of the basic module is block 15 in- 
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eluding the microprocessor and control logic of the tel- 
ephone. The control block 1 5 is in a bidirectional con- 
nection to the SIM 10, the interface 11 and the audio 
amplifiers 12, which controls the speaker 13 and the 
microphone 14. The microprocessor 15 also controls 
the synthesizer 16, which generates frequencies 
needed by the RF-components 21 , 32 in the addition- 
al modules 2, 3 for transferring the intermediate fre- 
quency (IF) signals to transmission frequency and the 
received signals to an intermediate frequency (IF). 
The basic module 1 also includes a duplex filter 17, 
which is connected to the antenna 18 and leads the 
received signals to the receiver without disturbing the 
transmitter and leads the transmission signals from 
the transmitter to the antenna 1 8 without causing dis- 
turbances on the receiver. 

The first additional module 2, the analogue mod- 
ule, includes the majority of the components needed 
for reception and transmission of an analogue signal, 
i.e. components for processing an analogue signal. 
Among these components are the IF parts 20 of the 
analogue receiver, which parts include a modem for 
transmission and reception of analogue signal data 
between the audio amplifiers 1 2 and an RF block 21 . 
The analogue module 2 also includes analogue re- 
ceiver RF parts and an analogue transmitter, both in- 
cluded in the figure in block 21 and are connected to 
the IF parts 20 for reception therefrom of an IF signal 
to be converted to transmission frequency in block 21 
as well as for transferring and converting a received 
signal to an intermediate frequency to the IF parts 20. 
The RF block 21 receives the mixing frequencies from 
the synthesizer 16 in the basic module 1 and the RF 
block 21 is also connected to the duplex filter 17 for 
transmission and reception therethrough. 

The second additional module 3, the digital mod- 
ule, includes the majority of the components needed 
for reception and transmission of a digital signal, i.e. 
components for processing a digital signal. Among 
these components are the IF parts 31 of the digital re- 
ceiver, which parts include an equalizer and a modem 
for transmission and reception of digital signal data 
between a digital baseband block 30 and an RF block 
32. The digital module 3 also includes digital receiver 
RF parts and a digital transmitter, both included in the 
figure in block 32 and are connected to the IF parts 

31 for reception therefrom of an IF signal to be con- 
verted to transmission frequency in block 32 as well 
as for transferring and converting a received signal to 
an intermediate frequency to the IF parts 31 . The RF 
block 32 receives the mixing frequencies from the 
synthesizer 16 in the base module 1 and the RF block 

32 is also connected to the duplex filter 17 for trans- 
mission and reception therethrough. The digital mod- 
ule 3 comprises a digital baseband block 30, which in- 
cludes digital signal processing components for the 
functions which are specific for digital operation such 
as an encoder and a decoder for the speech and con- 



trol channels, and an echo suppressor, which might 
as well be included in the audio amplifier block 12 in 
the basic module 1. All three digital blocks 30, 31, 32 
are controlled by the microprocessor 15 in the basic 

5 module 1 . 

A battery 4, which may be separate or part of any 
of the modules 1 , 2, 3, generates the supply voltages 
for the components of each module. The arrangement 
explained above can be varied. The RF blocks 21 , 32, 

10 for example, may be included in the basic module 1. 
Also both the analogue 2 as well as the digital module 
3 may have own microprocessors. 

As taught by the invention, a radio phone com- 
posed of separate modules can be turned into a sin- 

15 gle-mode or a dual-mode phone by plugging thereto 
a separate replaceable first additional module and/or 
a second additional module. The phone is small in 
size when only one mode of operation is needed, but 
it is also utiiizable in a dual-mode network or in an 

20 analogue and digital network operating in one and the 
same frequency range in that a separate first addition- 
al module or a second additional module is plugged 
thereto. The telephone gives the user a freedom to se- 
lect which of the separate modules he wishes to ac- 

25 quire in addition to the basic module, and the user 
may choose between different combinations accord- 
ing to his/her own needs. 

The means of the invention may therefore be 
used in two modes and the separate analogue and 

30 digital modules are less costly than two separate 
phones. •__ 



Claims 

40 , 

M. A radio telephone capable of dual-mode opera- 
tion, comprising 

a basic module (1) including circuitry common to 
the operation of the telephone in both modes, 
45 a first supplementary module (2) including circui- 

try for processing signals characteristic of a first 
mode of operation, and 

a second supplementary module (3) including cir- 
cuitry for processing signals characteristic of a 

so second mode of operation, 

wherein at least one of the first and second sup- 
plementary modules may be detachably coupled 
to the basic module such that the telephone is op- 
erable in the first and/or second modes according 

55 to which of the first and second supplementary 

modules is coupled to the basic module. 

2. A radio telephone as claimed in claim 1, wherein 

4 



(^Also, as mentioned above, the invention isappjh"^ 
cable to a telephone operable in two different digital 



modes, 



, e.g. a time division multiple access (TDMA) 
35 rsysjtem and a code division multiple access system 
VcDMA)0 — -~ 
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the first supplementary module includes circuitry 
for processing digital signals associated with a 
first radio telephone system, and the second sup- 
plementary module includes circuitry for process- 
ing digital signals associated with a second radio 5 
telephone system. 

3. A radio telephone as claimed in claim 2, wherein 
the first supplementary module comprises RF 

and IF components of a digital receiver, a digital 10 
transmitter, and other digital signal processing 
means. 

4. A radio telephone as claimed in claim 1 , wherein 

the first supplementary module includes circuitry 15 
for processing analogue signals associated with 
an analogue radio telephone system, and the 
second supplementary module includes circuitry 
for processing digital signals associated with a 
digital radio telephone system. 20 

5. A radio telephone as claimed in claim 4, wherein 
the first supplementary module comprises RF 
and IF components of an analogue receiver, an 
analogue transmitter, and a modem transmitting 25 
and receiving analogue signal data. 

6. A radio telephone as claimed in any of the preced- 
ing claims, wherein the basic module comprises 

a keypad, a display, a microphone, an earpiece, 30 
audio amplifiers, an antenna, duplex filtering 
means, and a microprocessor for controlling the 
functions of the telephone. 

7. A radio telephone as claimed in any of the preced- 35 
ing claims, wherein the second supplementary 
module comprises RF and IF components of a 
digital receiver, a digital transmitter, a demodula- 
tor, an equalizer, a digital modulator, an encoder 

and a decoder for the traffic and control channels, 40 
a speech encoder, and an echo suppressor. 

8. A radio telephone as claimed in any of the preced- 
ing claims, wherein one of the supplementary 
modules is provided integrally with said basic 45 
module. 

9. A radio telephone as claimed in any of claims 1 to 
7, wherein both said first and second supplemen- 
tary modules respectively may be detachably so 
coupled to the basic module. 

10. A radio telephone as claimed in any of the preced- 
ing claims, wherein one of the supplementary 
modules may be detachably coupled to the other 55 
supplementary module. 
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